A patient was treated bilaterally for myopia using laser in situ keratomileusis (LASIK). There was no evident tomographic risk factor for ectasia, but a slight asymmetry on the Placido topography in the left eye. Seven years postoperatively, a unilateral ectasia was diagnosed. Retrospectively, the calculated Score for the left eye was +0.2. This case suggests that an artificial intelligence system based on the combination of Placido and tomographic indices may be helpful for the detection of ectasia susceptible eyes.
IntroductIon
Keratectasia is an uncommon but severe complication of laser in situ keratomileusis (LASIK). As the number of patients who have refractive surgery increases, more cases of ectasia are being recognized. [1] [2] [3] [4] [5] The best predictor for the development of ectasia after LASIK is the presence of an undetected ectatic disorder preoperatively, for which LASIK is an aggravating factor through the acceleration of the ectatic process. 2 Ectasia usually occurs within the first year following surgery, although cases have been reported to occur up to 9 years postoperatively. 5 We recently described a new method named Score for the detection of very early form of keratoconus (ectasia susceptible corneas). [6] [7] [8] In this artificial intelligence system based on the linear discriminant analysis of multiple quantitative topographic indices, a positive Score (>0) suggest a suspicious cornea while a negative one (<0) suggest a normal cornea. We present the case of a patient treated for myopia who developed unilateral corneal ectasia 7 years after LASIK. The retrospectively calculated Score was slightly positive for the eye that developed an ectatic process. Figs 3A and B) .
In order to improve his quality of vision, we referred the patient for rigid contact lens adaptation. The preoperative Placido topographies of our patient revealed a regular cornea in the right eye and a slight superior -inferior (I-S) asymmetry in the left eye ( Figs 1A and B) . However, the I-S was 0.9D in the left eye, which is below the suspicion threshold. In addition, anterior and posterior elevation looks normal in both eyes and there was no decentration of the thinnest point. The cornea was below the detection threshold of the Corneal Navigator System of the OPD scan ( Figs 4A and B) which relies on multiple corneal indices obtained from the Placido topography. At the time of the surgery, the subjective evaluation of the cornea did not exclude this patient from having corneal refractive surgery. Ectasia remains a mysterious complication of refractive surgery and the reason why it happens in some cases is sometime unexplained. An undetected preoperative subclinical keratoconus seems to be the most important predictor factor however, there is not a clear consensus on the definition of subclinical keratoconus.
2,7,9 Some people defined subjectively the subclinical keratoconus based on topographic and tomographic evaluation of the cornea. 10 Other relies on objective Placido-based parameters such as the I-S, the SRAX or the KISA for a better classification.
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All the used denominations (subclinical keratoconus, forme fruste keratoconus, keratoconus suspect) can be confusing, and have been employed interchangeably; however, in clinical practice, the main goal of the refractive surgeon remain to evaluate the ectasia susceptibility of refractive surgery candidates.
Most iatrogenic ectasia appears much earlier, and to our knowledge, this is one of the latest reported cases of post-LASIK ectasia occurring more than 6 years after surgeries. 1, 5 Pregnancy was described as a potential trigger factor for iatrogenic ectasia 5 and it is noteworthy that our patient delivered 12 months before the appearance of the symptoms. It is supposed that the massive increase in serum estrogen levels in late pregnancy with the presence of estrogen receptors in the human cornea may be responsible for increasing the risk of iatrogenic ectasia in predisposed individuals. 5 Spoerl et al 16 have demonstrated that ex vivo porcine corneas show a distinct reduction in biomechanical stiffness when exposed to high doses of estradiol. However, in our patient, the symptoms did not appear during the pregnancy but few months later. Hafezi et al 5 described
5 patients with iatrogenic ectasia after pregnancy. In all their cases, the symptoms were concomitant to the pregnancy which makes it easier to conclude to a causal effect of the pregnancy. Perhaps the importance of the preoperative abnormality / suspicion plays a role in the delay between the surgery (and the pregnancy) and the appearance of the ectasia, meaning that highly abnormal corneas may develop much faster post -LASIK ectasia.
We previously described a new method for the automated detection of ectasia susceptible eyes-based on the evaluation of the contralateral topographically normal eye of 'unilateral' keratoconus. [6] [7] [8] This method is based on It has been incorporated in an automated software named Score. To our knowledge, this scoring system is the only artificial intelligence that combines Placido and tomographic indices in a weighted fashion to classify the corneas as suspect or normal. The Score of the left eye was +0.2 while the score of the right eye was -2.2 ( Figs 5A and B) . A negative score reflects a normal cornea while a positive score reflects a suspicious one. Thus, when the score is positive, LASIK should be contraindicated, while PRK can still be considered, based on individual case and some other parameters evaluation. Figures 5A and B shows the display of the Score. In addition to the score value, two graphs and a radar map describe the most discriminant indices. In the left eye, all the indices were borderline (at the limit between green color and yellow one) which lead to a slightly positive final score. The pachymetry thinning rate was also limit but still within the two standard deviation of a normal population. The importance of combining all the information is highlighted here: despite the fact that each specific index may be normal when considered separately, the combination of several indices in a discriminant function can result in diagnosing a suspicion cornea. The I-S index and the pachymetry thinning rate were different between right and left eye of this patient, which certainly contributes to the difference in the final score between the two eyes. Analyzing preoperative data of corneas having iatrogenic ectasia represent the best method to validate the sensitivity of an artificial intelligence system aimed to evaluate ectasia susceptibility. 17 Evaluation on larger group remains necessary to drive clear conclusions. However, such groups are difficult to form as the incidence of ectasia remains very low.
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In the future, this approach could be further extended to include biomechanical indices and other topographic data, such as epithelial thickness mapping to improve our ability to prevent iatrogenic ectasia.
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